pulmonary arterioles and lead to the mech-
anical effects of embolism. When air enters the
circulation it is absorbed rapidly, and to pro-
duce serious results the sudden entrance of over
100 ml is usually necessary; less than this has
provoked alarming symptoms, but recovery has
occurred after as much as 300 ml. Injury to the
spinal cord and bones can result from forma-
tion of bubbles of nitrogen in caisson disease,
which develops in divers, etc., from too rapid
decompression from a high atmospheric pres-
sure (p. 779).

At necropsy, bubbles of gas are sometimes
found in the blood, due to the action of the
Clostridium welchii after death; this should
not be mistaken for air embolism.

Parenchymal-cell embolism. In certain condi-
tions special types of cells form emboli in the
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pulmonary vessels, for example the megakary-
ocytes of the bone marrow in severe infections,
the syncytial cells from the placenta, and hepa-
tocytes after laceration of the liver. Such cel-
lular emboli are without serious effect, the cells
in all probability disintegrating. By contrast,
the entry of amniotic fluid into the maternal cir-
culation during prolonged or obstructed labour
may cause serious effects in two ways. Firstly,
it may produce extensive and sometimes fatal
embolism of the pulmonary circulation by fetal
squames, vernix and meconium. Secondly, it
may bring about both widespread intravascular
fibrin formation and activation of the plas-
minogen fibrinolytic system, with the result
that there is severe hypofibrinogenaemia, and
dangerous post-partum haemorrhage com-
monly results.

Local Ischaemia

Complete arterial occlusion

The term ischaemic is applied to tissue in which
the blood flow has ceased (complete ischaemia)
or is abnormally low (partial ischaemia).
Ischaemia localised to an organ, a part of the
body, or a patch of tissue, is usually due to
obstruction to arterial blood flow.

By far the commonest and most important
causes of complete arterial occlusion are
thrombosis and embolism; other causes include
proliferative changes in the intima of small
arteries, and also arterial spasm as in Ray-
naud's disease or ergot poisoning.

When an artery is obstructed the result de-
pends on the extent of collateral circulation, i.e.
alternative vascular routes by which blood can
reach the deprived tissue. The arterial an-
astomoses in the limbs are such that blockage
of any one artery does not usually result in
severe ischaemia provided that the other
arteries are not seriously diseased. Similarly,
there are effective collateral arteries in the in-
tegument and muscles of the trunk. In the inter-
nal organs, however, the anatomical arrange-
ment of many of the vessels does not allow a
sufficient anastomic supply, and severe is-
chaemia follows arterial occlusion. When an
artery of a limb is suddenly obstructed in a

healthy subject, there is an immediate drop in
the blood pressure beyond the obstruction, and
the circulation is brought almost to a standstill;
the arteries then contract and the part contains
less blood than normally. Soon, however, the
anastomotic arteries dilate and blood thus by-
passes the obstruction to enter the vessels of
the affected part, through which a flow of
blood is gradually established and increased
until ultimately it may approach normal. Thus
in a healthy subject the femoral artery may be
ligated without permanent damage resulting.
The limb becomes cold and numb, and some
time elapses before the pulse returns at the
ankle; and it is much longer before complete
muscular power is restored. The collateral ves-
sels remain dilated and maintain the circula-
tion, and in response to the sustained rise in
blood flow there occurs a thickening of their
walls, with increase of the muscular and elastic
tissue corresponding with the enlarged lumen;
in other words, the collateral vessels become
permanently enlarged or hypertrophied. An
outstanding example is seen in the rare
congenital localised stenosis (coarctation)
of the aorta beyond the arch, in which the
vessels linking the arteries of the head and
neck with those of the trunk and legs become
enormously enlarged during life and supply